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Abstract. We present t-words an interface for children to playful explore 
sounds, words and sentences while developing pre-literate skills. The interface 
consists of rectangular blocks in which children can record and then play the 
recorded audio. Additionally children can personalize the blocks by drawing on 
their surface. Children can engage in different literacy related activities such as 
building rhymes, playing with sounds and words as well as trying out different 
combinations of sentences while engaging in storytelling. Since the interface 
targets audio skills it may foster the development of phonological awareness 
and sensitiveness, helping to promote children’s early literacy. 
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1 Introduction 
Emergent literacy, a term first coined by Clay [3] sees reading and writing as a 
continuous process that begins in the early years of childhood, through children’s 
exposure to environments where literacy is present. This means that children have 
contact with books, for instance through shared reading, listening to and telling 
stories, or by engaging in language games. Emergent literacy consists of the skills that 
lead to the development of reading and writing. From this perspective, reading, 
writing and language development are developmental processes that are intertwined 
with each other. Inside-out and inside-in skills [7] are two domains of emergent 
literacy. Inside-out skills refer to phonological awareness, and letter knowledge, it 
presupposes the ability to map letters to sounds and sounds to words. Outside-in skills 
refer to the knowledge of the narrative’s conceptual and semantic context, which 
implies knowing the words that are used and the context in which the narrative takes 
place. Studies suggest that reading in the 1st and 2nd grades is strongly determined by 
the inside-out skills that children have acquired at the end of pre-school [7].  
2 Background 
The idea behind t-words was to develop an interface where children can playful 
engage with sounds and words, that can be used to deepen young children’s 
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phonological awareness and sensitivity, promoting the acquisition of new vocabulary 
and ultimately develop their early literacy skills. Additionally the interface should 
encourage collaborative work and team spirit, as well as promote exchange of 
experiences and knowledge. There are numerous systems where children can play 
with language elements, while engaging as story authors [1,4,5,6]. t-words positions 
itself in between TellTale [1] and the Siftables [4]: each piece can record audio and be 
written and drawn on the surface and all the pieces can be connected together to 
playback the recorded sounds, furthermore t-words has no screen or need of a 
computer, thus facilitating digital inclusion in contexts with less technological 
infrastructures. 
3 The Interface 
The t-words interface comprises a set of different sized blocks capable of recording 
and playing sounds, words or sentences. The blocks can either have the same or 
different sizes. Children can customize the blocks with their drawings, which can be 
drawn on top of the blocks’ surface. Each block has a recorder embedded except the 
player-block, which has a player instead (Fig.1). Every block has a button to start and 
stop recording and a light bar that gives the user information about the recording and 
playback sound level.  
 
Fig. 1. Recorder-block (left), player-block (right) 
The player-block has a loudspeaker, and an electronic system that gathers 
information from the recorder-blocks. The communication between the blocks 
happens through magnetic connectors, which allows building a well-aligned sequence 
of recorder-blocks and player and simultaneous permits the electrical communication 
between them (sending/receiving data signals as well as power supply). Children can 
record audio in one or more blocks depending on the proposed activities. To play the 
recorded audio children snap the player-block to the block or block sequence in which 
they have recorded the audio. In case the audio is recorded in more than one block, 
the recorded blocks have to be snapped together with the player-block at the end 
(Fig.2). 
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Fig. 2. Sequence with recorder-blocks and a player-block 
3.1 Technical Description  
The recorder has an embedded microphone, which is connected to a microcontroller 
through an analog-to-digital converter (Fig.3 left). The microcontroller is an Arduino 
[2] compatible very small and low power microprocessor. A flash memory, which is 
connected to the microcontroller, is used to store the recorded audio in digital format. 
A touch button triggers the start and stop of recording. When switched in the playing 
mode, the different microprocessors from the different recorders must detect the order 
in which they are arranged, to identify the first one, as well as the order of the whole 
sequence, to send their respective data to the player. Each recorder is power supplied 
by a small rechargeable battery that charges automatically when connected to the 
player. 
             
Fig. 3. Diagram of a recorder block (left) and of a player -block (right) 
The player has a microcontroller that receives the audio in digital format from the 
recorders, and then sends it to a loudspeaker through a digital-to-analog converter and 
a sound amplifier (Fig.3 right). The audio data is requested from the recorders as 
needed. The player’s power is supplied by a set of non-rechargeable batteries, capable 
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of supplying the entire system. The communication protocol is serial-based allowing 
pieces to connect to each other, through magnetic connectors. Among a subgroup of 
pieces there is always just a single masterpiece, the remaining others are slaves, the 
master’s function is to retain the information about the relative order by which the 
pieces are connected. When the player is added, it automatically becomes the master 
and manages the entire row, requesting the necessary data from the corresponding 
recorders. The blocks can be arranged and rearranged so that children can playful 
engage in trying out different possibilities. 
4 Conclusions 
Teachers can use t-words to propose a wide range of activities that can help children 
to foster early literacy and language development through improvement of 
phonological sensitiveness, and creatively engaging in storytelling. They may create 
rhymes that match a certain word; record words or sentences about a certain subject, 
or create a narrative. Additionally the design of the interface encourages children’s 
collaboration, as they have to handle the best way of bringing the different blocks 
together. 
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